In rapidly aging societies, preserving residents'remaining functional ability (RFA) has been emphasized in nursing home (NH) care. Assessing residents'remaining function is necessary for the planning of this process. This study was done to develop and test categorizing a tool by which the RFA of nursing home residents can be assessed in order to better address their care needs and to support nurses' practice. Methods: This study was conducted in three stages: in-depth interviews with NH nurses to develop a conceptual framework for categorizing the RFA, construction of preliminary items for the categorizing tool, and then testing the tool's validity and reliability. One hundred ninety-seven residents from ten NHs representing Korea nationwide participated. Results: The RFA of the NH residents was classified as two dimensions: physical and cognitive function. Fifteen items were developed to categorize the tool for RFA. Correlations with long-term care levels and long term care assessment scores supported the scale's criterion validity. Reliability (Cronbach's ⍺, test-retest and inter-rater reliability) was acceptable. Conclusion: This tool can be used to promote effective nursing care by improving the RFA of NH residents. This tool can also be used by nurses in their daily routine NH care. This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/ by-nc/3.0), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
INTRODUCTION
The increase in the size of the elderly population and the rise in the global demand for long-term care services have been well documented [1, 2] . In Korea, rapid population aging has impacted Korean nursing care industry. When National Long-Term Care Insurance was introduced in 2008, the number of nursing homes (NHs) in Korea was 1,332; this had risen to 5,005 by 2015. It is estimated that 2% of adults over the age of 65 years are living in NHs [3] .
Preventing functional decline is an important issue in NHs because this decline can negatively affect the quality of life for older residents [4] . Preserving their remaining functional ability (RFA) is thus a core function of NHs; nevertheless, most NH residents exhibit a progressive decrease in activity of daily living (ADL), though there is substantial variation in residents' functional abilities. To ensure a high quality of care, improvement in residents' functional ability has been used as a criterion for evaluating NH performance [5] . Because functional decline is a natural consequence of aging, the quality of long-term care is related to the delay of functional degeneration in the elderly. Improvement in long-term care is a challenging task, even if the functional ability of residents can be increased. As such, the remaining functions of NH residents must be assessed so that care plans can be devised that will preserve their RFA and changes in their remaining functions can be evaluated.
The long-term care grade determines the service coverage for elderly recipients of long-term care insurance in Korea. This grade is calculated using the Long-term Care Assessment Evaluation Table (LCAET) [6] . The LCAET consists of 104 items that are evaluated once a year for the assessment of the long-term care grade. The evaluation process requires ample time and skilled estimators [7] . However, because NH residents' physical condition and psychosocial characteristics are inextricably linked with the nursing process, assessing residents' RFA is necessary for planning this process [8] .
With the rise in the number of NHs in Korea, the number of new nurses in NHs has increased quickly over a shorter period of time compared to other developed countries. Generally, a registered nurse (RN) at a NH cares for over three times more residents than in a hospital due to different nursing staffing levels [9] . Assessing and categorizing the residents for their care needs is an important nursing role for RNs in NHs.
Therefore, a categorization tool that can be used as part of routine nursing care in NHs is needed to assess the RFA of residents and to allow care plans to be developed that focus on their remaining functions for developing standardized care plan.
The LCAET is used for establishing the standard plan for long-term care benefits, giving recipients a long-term care grade and outlining types of long-term care benefits with regards to long-term care insurance. The LCAET is the useful assessment tool for planning long term care plan but not suitable for everyday use by nurses of NHs, because it takes a lot of time, complexity and needs a trained rater. A categorization tool which can guide the individual care plans created by RNs in NHs for residents' daily living is needed.
Objectives
This study attempted to develop and test a categorization tool to assess the RFA of NH residents as part of establishing their care needs and to support NH nurses in developing effective nursing care plans.
METHODS

Study Design
To develop the categorization tool, this study was conducted in three stages. The first stage involved developing a conceptual framework for categorizing the RFA of NH residents. The second stage involved constructing preliminary items for the assessment of the RFA of NH residents. The third stage tested the validity and reliability of the developed categorization tool for the assessment of NH residents according to their RFA.
Participants
During the first stage, a conceptual framework for categorizing the RFA of NH residents was derived from a previous research [10] and an analysis of in-depth interviews with skilled NH nurses. As a large sample was considered unnecessary for the in-depth interviews [11] , we conducted 11 in-depth interviews with seven RNs from NHs. Because the professional experience was considered an important factor in their responses to the interview questions, the mean professional career length of the participated RNs was 17.0 years. In second stage, content validity was tested by nine gerontological nursing experts who were four professors of nursing science and medical science and five NH directors with doctoral degrees in nursing. In third stage, for testing the validity and reliability of the developed categorization tool of RFA, one hundred ninety-seven NH residents in the ten selected NHs participated. The initial items of the developing assessment tool were eighteen. For validity test, a desirable sample size includes more than seven times the total number of items [12] , we recruited 219 participants. The participants who were over ten times the number of items were recruited considering the dropout rate. Twentytwo participants were dropped by failing to retract participation or complete measurement.
Data Collection
At the first stage, eleven in-depth interviews were conducted using open-ended semi-structured questions focusing on the assessment factors employed by nurses to evaluate and preserve the RFA of NH residents.
The second stage involved constructing preliminary items for the assessment of the RFA of NH residents. We derived these items from an analysis of the 11 interviews conducted during the first stage. Content validity was tested by two times each consulting nine experts (four professors of nursing science and medical science and five NH directors with doctoral degrees in nursing). From the identified items for the assessment of the RFA of NH residents, an initial eighteen-item assessment tool was designed.
During the third stage, data was collected from NH residents in Korea (Seoul and four of the nine Korean provinces: Gyeonggi, Gangwon, Chungcheong, and Jeju). The raters independently measured the remaining function of the residents by the developed categorizing tool. For testing inter-rater reliability, two or three RNs of each participants NHs were recruited for raters. Workshops explaining how to use the proposed assessment tool were held before the data collection took place. The raters all had more than three years' professional experience as RNs, had worked in an NH as an RN for an average of 4.3 years, and had a mean age of 48.1 years. Participants were recruited in the 10 selected NHs. To be eligible for the study, they had to be more than 60 years old, a beneficiary of National Long-term Care Insurance, and a voluntary participant who had provided an informed consent. Because the assessment of remaining ability would typically be carried out by several nurses within a single NH, it was important to confirm inter-rater reliability using an equivalence test. Thus, two nurses at each NH independently measured the same subjects once each, and a correlation analysis was then conducted on the paired nurses. Eighty-seven participated residents of total 197 participants were evaluated by two each nurse independently for testing inter-rater reliability. In order to verify test-retest reliability, one hundred-ten participated residents of total 197 participants were evaluated by one nurse twice every other day for testing test-retest reliability. Table 1 presents the general characteristics of the 197 residents from 10 NHs who participated in this analysis. The mean age of the participants was 80.1 years old, with 79.2% of the participants were women.
Data Analysis
In the first stage, content analysis of the interviews and review of previous research data were conducted to develop the conceptual framework. Because the interviews and analysis were conducted simultaneously, additional information to be collected in follow-up interviews could be determined based on the analytical results. For this reason, one of the participating nurses was interviewed three times, and two were interviewed twice.
During the second stage, we calculated the item-level content validity index (CVI) using a 4-point ordinal rating scale (1=irrelevant, 2=unable to assess the relevance without item revision, 3=relevant with minor alterations, 4=extremely relevant). Three items received a score under the minimum of 80%, indicating agreement between the reviewers that these items scored under 3 points; thus, they were excluded.
In the third stage, we analyzed the collected data using IBM SPSS 22.0. The descriptive statistics were analyzed, the internal consistency of the developed tool was tested using Cronbach's ⍺, and the inter-rater reliability and test-retest reliability of the developed categorization tool were tested using Spearman's rho.
LCAET is a valid tool scoring the elderly's long-term care needs and has four factors of physical, social, and intellectual functions and nursing measures taken which means their special nursing care need such as catheterization, tube feeding and others [13] . LCAET was used as the golden standard of the developed tool in this study, although it is not suitable for daily assessment. We determined the four factors of LCAET to validity test of the developed tool. Validity was tested by evaluating correlation by Spearman's rho with the LCAET, the Morse Fall Scale (MFS), and the mini mental status examination (MMSE). The risk of falling is increased by physical, emotional, and cognitive factors [14] . The risk of falling falls as the cognitive function decreases, the physical function decreases, the cognitive decline such as dementia and the partial decline of physical function [15, 16] . Thus, the score of developed tool was compared with MFS which reflected risk for falling and MMSE which reflected mental status.
The long-term care grade for each of the residents was given by the Long-Term Care Needs Certification. The cut point for categorizing the residents' groups by their care needs; two dimensions of mobility and cognition were derived, of the developing tool was determined using a Receiver Operating Characteristic (ROC) curve analysis in which the proportion of true positives is plotted against the proportion of false positive for various possible settings of the decision criteria can be used for diagnostic tests with outcomes measured on ordinal, interval, or ratio scales [17] .
Ethical Considerations
The study was approved by Korea university's Institutional Review Board (1040548-KU-IRB-14-99-A-2). We explained the purpose of the study to the participants, who were also informed that participation was voluntary. We assured the participants that the information they provided would remain confidential and obtained informed consent from all participants.
RESULTS
Developing Assessment Items
The conceptual framework for the categorization of the RFA of NH residents was developed during the first stage ( Figure 1) . As a result, physical function focused on mobility and cognitive function were chosen as the main categories of assessment. Three core themes for the assessment of NH residents' RFA were identified. "The finding of new nursing problems due to functional change" related to the nurse not only monitoring ADL, but also other health problems such as dysphagia, difficulty in eating, hyperglycemia/hypoglycemia, risk of pressure sores, and depression. The theme "the remaining function varies according to the cognitive state even though the level of physical function remains the same" arose from similar comments repeated in several interviews, with these comments re-coded as communication ability, recognition, aggressiveness, and response. The theme "the focus of nursing depends on the level of mobility" also derived from similar and repeated comments; we found that the nursing plan changes based on how well the residents can move themselves around. After this content analysis, 18 items for the assessment of NH residents' RFA were derived, including the degree of bedriddenness, in-bed motility, movement out of bed, grip strength, walking, communication, orientation, aggression, and response.
Following consultation with the nine gerontological nursing experts, the categorization tool was reduced to 15 items with an agreement over. 8 by calculating the CVI. The three deleted items were "(S)he can move using a wheelchair or stretcher," "(S)he can use a spoon or a pencil in her/his hand," and "(S)he can move from bed independently, but (s)he needs the support of helpers for safety."
The assessments included the items of mobility and the items of cognition, with rating scales of 0 to 6 and 0 to 9, respectively. The developing categorization tool consisted When changing positions in the bed, the leg has enough strength to support partial weight. 1 0 (S)He able to be supported by arm strength when changing positions in bed. 1 0
With the support of helpers, (s)he able to move from bed into a wheelchair using leg strength. 1 0
With the support of helpers, (s)he, able to move from bed into a wheelchair using arm strength. with the six mobility items and the nine cognition ( Table  2 ). The shaded four items of nine cognitive items; "selfharm with abnormal behavior", "verbally attacking others", "physically attacking others", and "apathy or no reaction"need to reverse coding.
Validity
To determine the criterion validity of the proposed categorization tool, a correlation analysis between the tool and both the long-term care grade and the LCAET score was conducted.
The correlation between the developed categorization tool and individual categories of the LCAET were found to be statistically significant, thus verifying the criterion validity of the tool (Table 3) . To determine the discriminate validity of the proposed categorization tool, correlation between the developed categorization tool and LCAET, MFS and MMSE were analyzed. The correlation was moderate but statistically significant. The developed tool and physical function (r=-.70, p<.001), social function (r=-.50, p<.001), intellectual function (r=-.39, p<.001) and nursing measure taken (r=-.24, p <.001) of LCAET were significantly correlated.
This study used ROC curve analysis to determine the optimal cut point for the categorization tool (Figure 2-A,  B) . ROC is a probability curve and area under the curve (AUC) represents measure of separability [17] . It tells how much model is capable of distinguishing between classes. There were two dimensions in the assessment, mobility and cognition. To determine the optimal cut point for mobility, "bedriddenness" from the LCAET was used the gold standard for comparing. The area under the ROC curve (AUC) was .81. At a cut point of 3.5, sensitivity was .93 and specificity was .50 (Figure 2-A) . To determine the optimal cut point for cognition, the judgment score of "cognitive decline" from the LCAET was used. The AUC value was .71. At a cut point of 8.5, sensitivity was .86 and specificity was .55 (Figure 2-B) .
Reliability Test
The inter-rater reliability coefficient for RFA was .77, its Cronbach's ⍺ coefficient was .88, and its test-retest reliability coefficient was .89. As the category of mobility, the inter-rater reliability coefficient was .77, its Cronbach's ⍺ coefficient was .92, and its test-retest reliability coefficient was .92. As the category of cognition, the inter-rater reliability coefficient was .72, its Cronbach's ⍺ coefficient was .76, and its test-retest reliability coefficient was .78.
DISCUSSION
The developed categorization tool for NH residents was focused their need for nursing care of the remaining functional ability of NH residents. The concept of preserving remaining abilities of NH residents is similar to function-focused care (FFC) [18] . FFC and restorative care were emphasized more in American NHs after enacted the Omnibus Budget Reconciliation Act [19] . Since the National Long-Term Care Insurance was implemented and quality evaluation of NH institutionalized, nursing care for preserving the remaining abilities of NH residents has been emphasized in Korea.
According to a previous research, the management of the RFA of NH residents were categorized to five types [10] . Based on the results of our analysis, we propose a modification to four categories for the remaining functional abilities of NH residents in the RFA (Table 4) . As the result of our in-depth interviews regarding the assessment of NH residents' RFA, the four categories that focused mobility and cognition of the NH residents were derived. We synthesized the results of the previous study [10] . We have developed an RFA categorization tool for assessing and evaluating NH residents in order to preserve their RFA, and the tool has two dimensions of mobility and cognition.
We examined the validity and reliability of the RFA, a tool for assessing the RFA of NH residents. To insure the internal validity of the RFA, in-depth interviews with RNs who had more than three years of experience in NHs were used to develop the items in this tool and to improve its usability. The "using a spoon" item was decided on as the last RFA a resident is able to perform based on the in-depth interviews. From this field work, "bathing" was found to be the most dependent ADL and "eating" the most independent ADL; these results agreed with those of previous research [20] .
In this study, "remembering one's own name" rather than "remembering the names of family members" is a cognitive function that is maintained until later stages in elderly patients who have significant cognitive decline, while "memory of the names of oneself, family members, and/or intimate friends" was derived as an important factor in assessing residents' cognition from the in-depth interview for developing assessment items. According to the Global Deterioration Scale [21] , the first stage of cognitive function is "no cognitive decline," and the sixth stage is "severe cognitive decline (moderately severe dementia)," which is when residents occasionally forget the name of their spouse but can remember their own name. We developed the assessment items derived from nurses' practices and confirmed the recent research outcomes.
NH residents with memory impairment often do not remember the names of things, persons, or places [22] . Thus, the assessment factors recognized by the nurses in this study and the memory problems perceived by elderly residents in previous research were similar [23] .
To test the categorization tool's validity, we analyzed its correlation with the long-term care grade and the LCAET, which consists of 104 items used to evaluate the care that benefit recipients need; the care grade and evaluation score are the current standards for determining the RFA of residents, but the evaluation cycle is longer than one year. Our proposed tool takes less time and is easier for RNs to use than the LCAET.
Additionally, to test the tool's validity, we analyzed its correlation with MFS because residents with a high risk of falling exhibit low cognition and high physical vulnerability, thus this scale also has cognition and physical function as its two main assessment factors [24, 25] . As a result, our proposed tool closely reflects the RFA of NH residents.
We classified the RFA of the residents into two dimensions; physical and cognitive function. In this study, we analyzed the ROC curves for physical and cognitive function to determine the optimal cut point for the categorization tool based on sensitivity and specificity. ROC curves can determine optimal cut off values using statistical data [26] . We decided the cut-off points by calculating AUC which means the average sensitivity for all values of specificity, and the average specificity for all values of sensitivity [27] , but the derived cutoff value could be interpreted as clinically meaningful.
The results of the analysis found that there was a difference between 3 and 4 points for mobility, with 3 points or lower representing residents who are unable to perform out-of-bed activities and 4 points or more describing residents who are able to perform out-of-bed activities such as using a wheelchair. In the evaluation of cognition, the difference between 8 and 9 points on the scale was found to be clinically significant, with 8 points or lower reflecting severe cognitive impairment and 9 points indicating no severe cognitive impairment. Therefore, the developed tool can be considered a valid and useful tool for assessing the RFA of elderly residents based on the composition of its items and its statistical reliability.
However, there are several limitations to the study that should be addressed. We were only able to conduct 197 residents' assessments in total, and additional assessments are thus needed to confirm the results. Additionally, since the type of remaining functional ability is divided into four categories, for robust verification of the RFA's validity, re-verification must be evaluated by verifying the change of remaining functional ability through developing and applying the function focused care intervention program.
This study suggests that our proposed tool is useful for nursing plans for NH residents. To use it, RNs require no additional education except to follow its concise guidelines. This tool could be used by RNs in their daily routine in NHs because it only requires 5 to 10 minutes to categorize and evaluate the residents' RFA. The proposed tool has 15 items which are useful for establishing the nursing focus for elderly residents when nurses are planning their nursing care, and helping nurses' daily routine practice of NH to detect the change of functional ability of NH residents effectively.
CONCLUSION
A categorization tool with 15 items used to assess the RFA of NH residents was developed based on the practical experience of NH nurses. In this study, qualitative research was conducted for developing practical validity of the tool and cut points of the tool were derived by statistical relevance and have practical meaning. The proposed tool can be used to promote effective nursing care by improving the RFA of NH residents and strengthening evidence-based nursing practice guidelines in NHs.
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